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ABSTRACT 
 
Background: Cervical cancer is a leading cause of cancer-related deaths in women in developing 
countries. Although Pap smear is known as an effective strategy to reduce the burden of cervical 
cancer, it is underused in developing countries at around 19%. This study aimed to examine the 
determinants of Pap smear uptake in women of reproductive age using Health Belief Model 
(HBM). 
Subjects and Method: This was a case control study conducted in Tegal, Central Java, from 
October 4 to November 2, 2018. A sample of 200 women of reproductive age was selected by fixed 
disease sampling. The dependent variable was Pap smear uptake. The independent variables were 
perceived benefit, susceptibility, seriousness, and threat, cues to action, education, knowledge, and 
peer support. The data were collected by questionnaire and analyzed by path analysis run on Stata 
13. 
Results: Pap smear uptake directly increased with stronger perceived threat (b= 1.18; 95% CI= 
0.44 to 1.92; p=0.002), stronger perceived benefit (b= 1.40; 95% CI= 0.63 to 2.16; p<0.001), and 
higher self-efficacy (b= 1.48; 95% CI= 0.73 to 2.24; p<0.001). Pap smear uptake was indirectly 
affected by perceived susceptibility, perceived seriousness, cues to action, education, knowledge, 
and peer support. 
Conclusion: Pap smear uptake is directly affected by perceived threat, perceived benefit, and self-
efficacy. It is indirectly affected by perceived susceptibility, perceived seriousness, cues to action, 
education, knowledge, and peer support.  
 
Keywords: Pap smear, Health Belief Model, path analysis 
 
Correspondence: 
Riska Armadhani. Masters Program in Public Health, Universitas Sebelas Maret, Jl. Ir. Sutami 36 
A, Surakarta 57126, Central Java. Email: riska.armadhani@gmail.com 
 
BACKGROUND 
Cervical cancer is the leading cause of 
cancer-related deaths in women in deve-
loping countries. In 2012, no fewer than 
445,000 new cases of cervical cancer were 
recorded and 270,000 deaths were report-
ed (WHO, 2015). 
In 2013, the prevalence of cervical 
cancer patients in Indonesia was 0.8%, with 
98,692 cases. While in Central Java, the 
prevalence of cervical cancer cases was 
reported at 1.2% with an estimated total of 
19,734 cases (KPKN, 2017). Based on data 
from the Tegal City Health Office in 2016, 
there were 129 reported cervical cancer 
cases, 3 of them died. 
Although screening is generally 
known as an effective strategy to reduce the 
burden of cervical cancer, its use specifi-
cally in several developing countries is still 
very concerning (Idowu et al., 2016). 
Cancer screening programs in some count-
ries with lower middle income, the average 
coverage is only 19% (Ndejjo et al., 2016). 
The coverage of cervical cancer screening in 
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Indonesia is still very low at 5% of the 
target of 80% (Samadi, 2011). 
The low visitation of cervical cancer 
screening is related to several factors inclu-
ding knowledge of cervical cancer and 
cancer screening, distance to the place of 
service, attitudes toward cervical cancer 
screening (feeling uncomfortable when 
undergoing screening and fear of screening 
results) (Farooqui et al., 2013; Jia et al., 
2013; Ma et al., 2013).  
Based on the theory of HBM behavior, 
the researchers were interested in exa-
mining the determinants of using a Pap 
smear in women of childbearing age in 
Tegal. The renewal of this research is by 
using path analysis that has never been 
done in previous studies. 
 
SUBJECTS AND METHOD 
1. Study Design 
This was an analytic observational study 
with a case control design. The study was 
conducted in Tegal, Central Java, from 
October 4 to November 2, 2018. 
2. Population and sample 
The population in this study was all women 
aged 30-50 years in the Tegal. A sample of 
200 women was selected for this study by 
fixed disease sampling consisted of 50 
women who had carried out a Pap smear in 
2017 and 150 women who did not take Pap 
smear. 
3. Study variables 
The dependent variable was Pap smear 
uptake. The independent variables were the 
perceived benefit, susceptibility, threat, and 
seriousness, self-efficacy, cues to action, 
education, knowledge, and peer support. 
4. Operational definition of variables 
Pap smear uptake was defined as an action 
taken to determine the presence of cancer 
cell in the cervix using the Pap smear 
method, at least once a three year period. 
The measurement scale was categorical, 
coded 0 for no and 1 for yes. 
Perceived benefit was defined as a 
woman's view of the benefits of conducting 
a Pap smear. The measurement scale was 
continuous and transformed into dichoto-
mous, 0 for weak and 1 for strong. 
Perceived susceptibility was defined 
as the view of a woman about the possibility 
of infected with cervical cancer. The mea-
surement scale was continuous and trans-
formed into dichotomous, 0 for weak and 1 
for strong. 
Perceived threat was defined as a 
woman's view of cervical cancer that can 
threaten her or not feel threatened because 
she feels healthy. The measurement scale 
was continuous and transformed into 
dichotomous, 0 for weak and 1 for strong. 
Perceived seriousness was defined as 
a woman's view of the possible severity of 
cervical cancer. The measurement scale was 
continuous and transformed into dichoto-
mous, 0 for weak and 1 for strong. 
Self-efficacy was defined as a belief in 
one's own ability to carry out cervical 
cancer prevention behaviors using a Pap 
smear. The measurement scale was conti-
nuous and transformed into dichotomous, 
0 for weak and 1 for strong. 
Cues to action was defined as a trigger 
factor that moves a woman to accept the 
behavior of using a Pap smear as a prevent-
ive measure for cervical cancer. The measu-
rement scale was continuous and trans-
formed into dichotomous, 0 for weak and 1 
for strong. 
Education was defined as last educa-
tion of the respondents obtained through 
formal education. The measurement scale 
was categorical, coded 0 for <Senor high 
school and 1 for ≥Senior high school. 
Peer support mean giving assistance 
done by the respondent's peers to do Pap 
Smear tests in the form of verbal and non 
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verbal. The measurement scale was conti-
nuous and transformed into dichotomous, 
0 for weak and 1 for strong. 
Knowledge was defined as the study 
subject’s ability to understand and explain 
understanding, symptoms, risk factors, pre-
vention and treatment of cervical cancer, 
and early detection of cervical cancer using 
the Pap smear method. The measurement 
scale was continuous and transformed into 
dichotomous, 0 for low and 1 for high. 
5. Data Analysis 
Data analysis techniques used were uni-
variate, bivariate, and multivariate analysis. 
Univariate analysis aims to explain each 
characteristic data. Bivariate analysis aims 
to analyze the relationship between two 
variables with the Chi square test. Multi-
variate analysis used path analysis to deter-
mine the direct and indirect effects of the 
relationships between study variables. Path 
analysis steps included model specification, 
model identification, model fit, parameter 
estimate, and model respecification. 
6. Ethical Clearance 
The ethical clearance of this study include 
the informed consent, anonymity, confi-
dentiality and ethical agreements that have 
been obtained from the commission of 
health research ethics at the Faculty of 
Medicine, SebelasMaret University with 
Number 203 / UN27 .6 / KEPK / 2018. 
 
RESULTS 
1. Univariate Analysis 
Table 1 shows that women with strong 
perceptions of benefits amounting to 91 
(45.5%) and those who were weak amount-
ing to 109 (54.5%). Women with a strong 
perception of vulnerability were 87 (43.5%) 
and weak amounting to 113 (56.5%). 
Women with perceptions of strong threats 
were 88 (44%) and weak of 112 (56%). 
 
 
Table 1. Univariat Analysis 
Variable n % 
Pap smear status 
Screening 50 25 
Never 150 75 
Perceived benefit 
Strong 91 45.5 
Weak 109 54.5 
Perceived susceptibility 
Strong 87 43.5 
Weak 113 56.5 
Perceived threat 
Strong 88 44 
Weak 112 56 
Perceived seriousness 
Strong 86 43 
Weak 114 57 
Cues to action 
Strong 77 38.5 
Weak 123 61.5 
Self-Efficacy 
Strong 79 39.5 
Weak 121 60.5 
Peer support 
High 81 40.5 
Low 119 59.5 
Knowledge 
High 86 43 
Low 114 57 
Education level 
≥Senior high school 150 75 
<Senior high school 50 25 
 
Women with strong perceptions of 
seriousness were 86 (43%) and weak 
amounting to 114 (57%). Women with a 
signal to act strongly were 77 (38.5%) and 
weak amounting to 123 (61.5%). Women 
with strong self-efficacy were 79 (39.5%) 
and weak amounting to 121 (60.5%). 
Women with high-level support of 81 
(40.5%) and low amounting to 119 (59.5%). 
Women with a high level of knowledge were 
86 (43%) and low amounting to 114 (57%). 
Women with a high level of education were 
150 (75%) and low amounting to 50 (25%).  
2. Bivariate Analysis 
Table 2 shows the relationship of perceived 
benefit, perceived susceptibility, perceived 
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threat, perceived seriousness, self-efficacy, 
cues to action, education, knowledge, and 
peer support on Pap smear uptake. 
Table 2. The results of bivariate analysis  
Independent 
variables 
Pap smear uptake 
OR 95% CI  p No  Yes  
n=150 % n=50 % 
Perceived Benefit        
Strong 56 37.3 15 30 
3.91 1.96 to 7.80 <0.001 
Weak 94 62.7 35 70 
Perceived Susceptibility 
Strong 53 35.3 34 68 
3.88 1.96 to 7.69 <0.001 
Weak 97 64.7 16 32 
Perceived Threat        
Strong 54 36 34 68 
3.77 1.91 to 7.46 <0.001 
Weak 96 64 16 32 
Perceived Seriousness 
Strong 55 36.7 31 62 
2.81 1.45 to 5.45 0.002 
Weak 95 63.3 19 38 
Cues to Action        
Strong 48 32 29 58 
2.93 1.52 to 5.66 0.001 
Weak 102 68 21 42 
Self-Efficacy        
Strong 48 32 31 62 
3.46 1.78 to 6.75 <0.001 
Weak 102 68 19 38 
Peer Support        
High 49 32.7 32 64 
3.66 1.87 to 7.16 <0.001 
Low 101 67.3 18 36 
Knowledge Level        
High 53 35.3 33 66 
3.55 1.81 to 6.97 <0.001 
Low 97 64.7 17 34 
Educational Level        
High 108 72 42 84 
2.04 0.88 to 4.71 0.090 
Low 42 28 8 16 
 
3. Path Analysis 
Table 3 shows that there was a positive 
relationship between perceived threat and 
Pap smear uptake and it was statistically 
significant (b= 1.18; 95% CI= 0.44 to 1.92; 
p= 0.002). Women with strong perceived 
threat more likely to use Pap smear than 
women with weak perceived threat.  
There was a relationship between 
perceived benefit and Pap smear uptake 
and it was statistically significant (b= 1.40; 
95% CI= 0.63 to 2.16; p<0.001). Women 
with strong perceived benefit more likely to 
use Pap smear than women with weak 
perceived benefit. 
There was a relationship between self-
efficacy and Pap smear uptake (b= 1.48; 
95% CI= 0.73 to 2.24; p<0.001). Women 
with strong self-efficacy more likely to use 
Pap smear than women with weak self-
efficacy. 
There was a relationship between per-
ceived susceptibility and perceived threat 
(b= 0.55; 95% CI= - 0.03 to 1.14; p = 
0.067). Women with a strong perceived 
susceptibility more likely to had perceived 
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threat, eventually increased Pap smear uptake.
 
Figure 1. Path model with estimation 
 
There was a relationship between per-
ceived seriousness and perceived threat (b= 
0.69; 95% CI= 0.10 to 1.28; p= 0.021). 
Women with strong perceived seriousness 
were more likely to have strong perceived 
threat which can increase Pap Smear 
uptake compared to women who have weak 
perceived seriousness. 
There was a relationship between cues 
to action and perceived threat (b= 0.64; 
95% CI= 0.04 to 1.24; p= 0.035). Women 
with strong cues to action were more likely 
to have strong perceived threat which can 
increase Pap smear uptake compared to 
women who have weak cues to action. 
There was a relationship between peer 
support and cues to action (b= 0.50; 95% 
CI= -0.07 to 1.08; p= 0.086). Women with 
strong peer support were more likely to 
have strong cues to action which can 
increase Pap smears uptake compared to 
women with weak peer support. 
There was a relationship between 
knowledge level and perceived susceptibi-
lity (b= 0.63; 95% CI= 0.06 to 1.20; p= 
0.029). Women with high knowledge were 
more likely to have strong perceived sus-
ceptibility which can  increased Pap smears 
uptake compared to women with low 
knowledge. 
There was a relationship between 
knowledge and perceived seriousness (b= 
0.58; 95% CI= 0.01 to 1.15; p= 0.044). 
Women with high knowledge were more 
likely to have strong perceived seriousness 
which can increase Pap smears uptake 
compared to women with low knowledge. 
There was a relationship between 
educational and perceived seriousness (b= 
0.74; 95% CI= 0.05 to 1.42; p= 0.034). 
Highly-educated women were more likely 
to have strong perceived seriousness which 
can increase Pap smear uptake compared to 
women with low knowledge. 
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Table 3. The results of path analysis 
Dependent 
Variable 
 
Independent Variable b 
95% CI  
p Lower 
Limit 
Upper 
Limit 
Direct Effect    
Pap smear uptake  Perceived threat 1.18 0.44 1.92 0.002 
 Perceived benefit 1.40 0.63 2.16 <0.001 
 Self efficacy 1.48 0.73 2.24 <0.001 
Indirect Effect    
Perceived threat  Perceived susceptibility 0.55 -0.03 1.14 0.067 
 Perceived seriousness 0.69 0.10 1.28 0.021 
 Cues to Action 0.64 0.04 1.24 0.035 
Cues to Action  Peer support 0.50 - 0.07 1.08 0.086 
Perceived 
susceptibility 
 Knowledge 
0.63 0.06 1.20 0.029 
Perceived 
seriousness 
 Knowledge 
0.58 0.01 1.15 0.044 
Knowledge  Education 0.74 0.05 1.42 0.034 
 
DISCUSSION 
1. The effect of perceived benefit on 
Pap smear uptake 
The result of analysis showed that there 
was a relationship between perceived bene-
fit and the use of pap smear check which 
was statistically significant, by knowing the 
benefits of a Pap smear, individuals would 
be more interested and more aware of the 
importance of the Pap smear uptake/check.  
The result of this study was in line 
with a study done by Ndejjo et al. (2016) 
which stated that the more known the 
benefits of the early detection of cervical 
cancer checks, the stronger the willingness 
of women to conduct the test. A study done 
by Jia et al. (2013), Marlow et al. (2015) 
also mentioned thatwomen who did not 
conduct cervical cancer screening have 
several reasons including not knowing the 
benefits of cervical cancer screening. Sulae-
man (2016) also stated thatsomeone tend 
to adopt healthy behavior when they 
believed that this behavior would reduce 
the risk of a disease. 
 
 
2. The effect of perceived suscepti-
bility on Pap smear uptake 
The result of analysis showed that there 
was a relationship between perceived sus-
ceptibility and the use of pap smear check 
which was statistically significant, when 
women realized that they were susceptible 
to cervical cancer, they would conduct an 
effort to prevent the disease by doing Pap 
smear check. 
The result of this study was in line 
with a study done by Bayu et al. (2016) 
which stated that there was a significant 
relationship between perceived susceptibi-
lity and early detection of cervical cancer. 
Glanz et al. (2015) stated that women were 
more likely tocomply with the recommen-
dations for the use of early detection of 
cervical cancer if they felt vulnerable to 
cervical cancer. 
According to Sulaeman (2016), per-
ceived susceptibility encourage someone to 
adopt healthy behavior. The greater the 
perceived risk, the more likely it was to 
engage in behavior to reduce the risk. But 
unfortunately, someone who believed that 
they were at low risk of developing an 
illness was more likely to engage in 
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unhealthy or risky behavior. 
3. The effect of perceived threat on 
Pap smear uptake 
The result of analysis showed that there 
was a relationship between perceived threat 
and the use of pap smear check which was 
statistically significant. The perception or 
presumption about the threat of cervical 
cancer made the individuals to take Pap 
smears check. This was because they did 
not want to have cervical cancer so they 
would try to prevent the occurrence of 
cervical cancer. 
The result of this study was in line 
with a study by Ncube et al. (2015) which 
stated that there was a significant relation-
ship between perceived threat and early 
detection of cervical cancer. Many women 
with strong perceived threat about cervical 
cancer can place early detection of cervical 
cancer as a necessity. Ma et al. (2013) 
stated that perceived threat has a strong 
effect on a disease, someone with high 
perceived threat of a disease tend to take 
preventive action. 
Sulaeman (2016) stated thatthe threat 
of an illness was perceived differently by 
each individual. In cancer disease, some 
people were afraid of the disease, but there 
were also those who thought that the 
disease was not so severe, or that the 
individual felt he/she would not be infected 
by the disease because she/he has no 
history of cancer. 
4. The effect of perceived seriousness 
on Pap smear uptake 
The result of analysis showed that there 
was a relationship between perceived seve-
rity and the use of pap smear check which 
was statistically significant. The perception 
or assumption about the severity of cervical 
cancer made the individuals to conduct a 
Pap smear test. This was because they did 
not want to get serious illness so they would 
make efforts to prevent cervical cancer. 
The result of this study was in line 
with a statement of Nwobodo and Ba-Break 
(2016) which stated that there was a 
relationship between perceived seriousness 
and early detection of cervical cancer. Indi-
viduals who felt serious health problems 
were more likely to engage in behavior to 
prevent health problems (or reduce the 
severity). 
5. The effect of cues to action on Pap 
smear uptake 
The result of analysis showed that there 
was a relationship between cues to action 
and the use of pap smear check which was 
statistically significant. The perception of 
cues to action on a Pap smear test made the 
women to be motivated to conduct the test. 
This was because the information through 
friends, health personnels, counseling, 
newspaper, and electronic media influ-
enced the behavior of Pap smear checks. 
The result of this study was in line 
with a study by Ma et al. (2013) that there 
was a significant relationship between cues 
to action and early detection of cervical 
cancer. Behavior was also affected by cues 
to action. Karimy et al. (2017) stated that 
cues to action were needed to support the 
involvement in promoting health behavior. 
Cues to action wereevents, people, or things 
that change a behavior. 
6. The effect of self-efficacy on Pap 
smear uptake 
The result of analysis showed that there 
was a relationship between self-efficacy and 
the use of pap smear which was statistically 
significant. Individuals who have high self-
efficacy would assumed a disease prevent-
ion as something that must be done. 
The result of this study was in line 
with astudy done by Sidabutar et al. (2017) 
and Ma et al. (2013) which stated that self-
efficacy has a significant effect on the use of 
early detection of cervical cancer. Women 
who have high self-efficacy can plan 
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themselves for early detection of cervical 
cancer. Whereas women who did not have 
self-efficacy would avoid early detection of 
cervical cancer which was actually very 
beneficial for their health. 
7. The effect of peer support on Pap 
smear uptake 
The result of analysis showed that there 
was a relationship between peer support 
and the use of pap smear check which was 
statistically significant. Friends in groups 
can provide support and motivation for 
early detection of cervical cancer. Such 
support can be in the form of information 
about the experience, knowledge, and bene-
fits obtained. 
The result of this study was in line 
with astudy done by Wakhidah et al. (2017) 
and Ma et al. (2013) which stated thatthere 
was a significant relationship between peer 
support and early detection of cervical 
cancer. The role of peers was as a part of a 
group for socializing and sharing 
experiences. 
8. The effect of knowledge on Pap 
smear uptake 
The result of analysis showed that there 
was a relationship between knowledge level 
and the use of pap smear check which was 
statistically significant. 
The result of this study was in line 
with a study done by Asthana et al. (2014); 
Bayu et al. (2016) which stated that there 
was a relationship between knowledge and 
early detection of cervical cancer. Ni et al. 
(2016) in Ghana also conducted a study 
about factors that affectcervical cancer 
screening in women, and it was found that 
from 392 women aged 10-74 years old, 
68.4% of women have not heard about 
cervical cancer. The majority of 97.7% have 
not heard about Pap smear, and only 3 of 
392 women who have conducted Pap smear 
screening. 
A study by Jia et al. (2013) in China 
also mentioned thatwomen who were 
willing to do cervical cancer screening have 
a high level of knowledge. While the study 
by Marlow et al. (2015) stated that women 
who have limited knowledge about cervical 
cancer would have an impact on low early 
detection. Therefore, it was necessary to 
conduct cervical cancer awareness cam-
paigns and health education efforts by 
health personnels. 
9. The effect of educational on Pap 
smear uptake 
The result of analysis showed that there 
was a relationship between education and 
the use of pap smear which was statistically 
significant. The higher the level of educa-
tion, the easier it was to accept new things 
and adjust to them. 
The result of this study was in line 
with a study by Bayu et al. (2016); Kasting 
et al. (2017) which stated that educational 
level has a significant effect on the use of 
early detection of cervical cancer. A study 
done by Wardhani et al. (2015) stated that 
women with high education were 2.6 times 
more likely to conduct Pap smear test than 
low-educated women. 
The conclusion of this study was that 
there was a positive relationship between 
perceived benefit, perceived susceptibility, 
perceived threat, perceived seriousness, 
self-efficacy, cues to action, education, 
knowledge, and peer support on the use of 
Pap smear. 
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